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v-j^m. -mmm^mmx^tcw^t'^^ct^. ^^^^ 





(c) 



1 

ia>ptf6]mscD9 ii—if(DmMt±m—yj(0'mmi'CMO'm 

tifc^W^iCis^^r, ±MZ^-^')Tmit. Tim. T 

i S TalS, Ta S i,^^. WJS, WS i .1^© 

h P t. Si, P tci.,, Si. (0<x< 

1) , RuO, (0^x^2) (D^^A^ejlJSn^, — 3 

SI#J1». Ti^. TiSi.J^. T&m. TaSi 

f*^gKfc(,^r, ±ni^<<jrmu. Tim. t i s i . 

m. Tarn. TaS i W^^. WS 1 

m<tm. mitm. mitmt<mmu<itRuo. (o^x 

It. Si. P tci-,, S i, (0<x< 1) ©^^©C^T 

l^*^©m)g©!K^s, ^ K wiiaiB)®© ^ %36^6iM«n 

^it>^c < i i> 2 -:)©±ta^W©«Jl-c«fiS3 n-5 c <t * 
[»*J13 ] ^^3Pi#S«±{Cil^^Sti. P t 

■r *-:i^©S@ <b ±aa-:/7 ©®ffi«:?pf i/«^W«:««t $ 

n-SA 1 iS.^i©rBl{C, Ti.^. TiSi,^. Ta 
TaSi..^. W.3F.. WS i.;S©#f*:&0'SftiKl. 

WLitm. mitMitm^ k«ruo. (o^x^2)© 
■5 ^©(,^-rn^^A^e.^;?S3n5v? ij ra*iaa-r s c i 

ia*t[ni^S©-5 1^— :J7©mffii Jita— :!5"©«ffi(cs?fL-m 
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la^ti^ss© 9 ^'jw^ffiiite— *©®S5c>pf urn 

«g{Cfel^-C. ±iB^ h --^ ''^•;l5i. R u O, ( 0 ^ X ^ 
2) A^e^^Sn. J:taS5«®{i. T iJ^. T i S i. 
Ta,^, TaS i W,^, WS i .m<Dm-WRU 

mim. s imw(Df.^-rtif)^-fy^^mm$n^cii=&^m 

10 CW*316 ] ^^J!S5J. DRAM (Dynamic Random A 
ccess Memorv) U ■fe-'l'*^fiST'S^ + >'<5x3f©— :35f 

©^@i- -hia— :^©^5c^me«j{cgM3ti, gnd 
mfii 3 n s A 1 K« i ©fem^c/^.^E 3 -tf s c i 
*!^Siit--sii*3Si . 2. sot^-rn*— ^iaig©^i£ 

•^'/^•i^^I©— :^©^®i, J:ta^*'J-fe;l/*«t^f 
•SMOS (Metal Oxide Semiconductor) f--7>i^;^d' 

<d—1j<d y - X/ k u-r >«!©«& /Osgtj^ s n s A 1 

20 iai«i©^M§i5{c^>a$i*§ci<&#iS*<!:r€>iS:^iI 

1. 2. 5 ©t^-rnjtp— ^tB«s©¥^i*«a= 

«±iax I- -^v-N-MAsp t±{cs i *3«asnfc^f^*> 

hm^S.^in^m'^. ±iaP tJ:{c±iBS i ^jiSJfiM, Jni 
x.6n-SISA!!®{CJ:ot:. ±iaP t iilBS i ©— gp^ 
L/<W^gBAiSJc:bPtti-.,S i. (0<x<l) <b% 

±iaiSE^{i±iap tcx_,, Si. (o<x< 1) * 

30 -5isa«8©¥¥^«a. 

: if 9 ] '=¥-m^w^±.t,m^ 3 n p t ^^ss^ i 

-f 5 iJM*! ^ i'j: -5 + ^• ©— :i^©^aiiic . r 
ia^«as©— gpAi|ga-r -stilts© 3 >5f*' 

'JT;^i5?;l'jl^/M>rA I 5r3tttLr3>^i? h5:0Jig 
1-^X?i. ±ia=i>^Ji' ^©J^$^SB$K±iB)lHMMM± 
40 fCfllgSn/cA I (C*fU-C/'f4f-->y*tfC». JiSB— 

:)^©m®«c««fl«jfcs«^-r^A 1 wm^^mthjim.^ 
±ga#mJlS?:«^s£•r*±fa^^'yTS»T t 

i S Ta^. Ta S i.^. W^, WS i 

#«:Si>mftti, S^ftl^J. MtS{[:^^L.<(SRuO. 
(ogxg2) ©^%©i<^rn/5^*^6it^L. ±fax h 

--.>'>'@ttP t. Si. P tc,-.> S i. (0<x< 1 ) . 
R u Ox < 0 ^ X g 2 ) ® ^ -^Ai l^mUini,—o<D'iim. 

< i 4> 2 r><D±McmM(Dmmvm^:^ n, ±ta^«s« 

50 T i ^, T i S i .^K. T alS. T a S i W^, W 



(3) 

3 

s i ,m<o$^i^Ramim. s i m(*<oi.^rm^t^^m 
[ m^m 1 0 ] ¥2»f*SK±Jcjfj^ $ n p t 

^n/tA l^c>(^L/r>'^•l5^-^>^7'?:^fo^ ±15— Sro^ 
:S5C*tLrm^W5Cigit^$ti;^cA i i2i^^?f>fiS-raxiM 

i S i.S. Ta^. Ta S i^^^. W^.. WS i .^<D 

im^m 1 1 ] ^^mi^m^(<cmf&^ tip t 

±ia n > ^ h <DffJfi£B#{c±taSFma^MJi«:S® 

5n;^cA I ^c>^Lr>'^*^--=•>y^m^ ±ia^;^(7:)m 
SCcML/rm^S^jJCg^^n/'cA lffili*ff$JST5Xfi 

S i,.^. Ta,^. TaS i W.^. WS 

h ';;>'^•^1J^S i. Ptci-x)Si,(0<x<l)cD^*^ 
^j!?^ hM^tti^ptj: < cf: 2 ocDita^^JWOIiJl 

< «±fa:?^ h ^'^mt^ p t ±jc s i tmm $ n/dt^n 4o 

±iap t_hcc±tas i ^;*Mf^. 
me>n^l^^ffl{cior. ±fap t i±tas i 

^b<«^SP:^«raSL/P t(a-x,S i, (0<x<l) i 
±iB^^MJ±iaP t:t.oS i . (0<x<l) 

[0 0 0 1 ] 
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[0002] 

[0 0 0 3 ] 0 1 or.t. ^^¥5 -9 0 6 0 e^-s^mo 

(LOCOS (LCXIal Oxidation of Silicon) 
Sa«^%fjl^^ry-X/F^-<>SIM1 0 3 a. 103 b 

mi 0 4^/^Lry- h^^i 0 5;05iB^j(;$nfctt^i 
[00 0 4] ^/cLOCOS^JBS^l 0 2±cc«iira*6 

c cDT^B^^ 1 0 7 ^ cfc ^ (^c^mm»m 1 0 
(O. TS[5^@ 1 0 7 5c^r^-r^ f4goc±gpmffi 1 0 9 

fl5^?n. C(7)±g(5ii#l 0 9±CCtiT i . T i N?&>e> 

3?c€»^jiigi 1 Qt^f&m^nxi.^^. ttfcT^mmi 0 
7 i±a5^@i 0 Qj^ii^-rti*)? t {Ccfcot^is^nrii 

[00 0 5] 1 1 0 ±^^t!^^mt^m^ 1010 
^ffiicajs^n/turemmi 1 io±jc{sy-x/F 

U-<>«It^l03a, 1 0 3 biC. -en-e^iUMS^cc 
S^?ti/cA IIBISl 1 2. I I Sm^f&^tiXi.^^. 

c<DA 1 iBiii 1 3^3:. mfi^mmji^i 1 1 p^^c^^^^n 

fczJiy^^ h I 13 a^/rUr^JSBSl 1 0(D— :;^ccs 
7.^(DV-:Z.y\^{y^ymf^l 0 3b <b€:^^L/t:ii 
[0 0 0 6 ] CCDJ:9Cciff5^[)c5n/c^^(*^g(c46%^r 

^i. '1-1^/^•^'^*fit^'r5±gB^®l 0 9<tA iiaiai 

1 3 ior^^CT i NS/c^iT i f)^^rj:^^mmi 1 0^ 
■t^P t tAlMMl 1 3CDA 1 ti)^mc.LX. 

gi 0 9<z)Ms^m§*tt^c<h%< . mm'&cDm^^^ 

[000 7 ] LiPL. m^(Dmm(^j: ^^mt^msv 

1 0 9 t^mmr^tci^oA 1 ^mi i 3 ^mr.m 
sommitmmi 1 i±tc«s-r^iBg<!:uri^€>/c 



5 

». simicA 1 ie$g 1 1 3 cDE^sirt*'?^^ < % 0 . 

tcsb. ^^®itMb<!:0»'5Mr-4>P^|i*s*-D/c, itcM 

OS h7>i^;^ift + i"'<e^5J<!:^-?-n-en^|ii»»SK 

[00083 

CO 00 9 } 

CPIi«:M9i-r-5fcSf)CD^IS} C©^BJ©iS3icIIl{CiH 
<»?*Sfa^*lS*:i3gb/c+-l'^^•v•^^^WL, ii>^C< <b 

^. TiSi,^. Ta^, TaSi.^, W^, WS i 

uO. (Ogx^2) ©■5^©lr»fnA>*>e>tIfiSS4T.> 
±fB;^ I- ^'''^•B«. Pt, Si. Ptci-.,Si.(0< 
x<l), RuO. (C^x^2)©^'^;0^ 6iM»n-5> 
— Q©®lH*i P, S < Bite^gSlt © 5 75> 6 iM 

iJaS;«Ji«. TiJ^, TiS i.,^. Ta3f., TaS 

i.^. w^fi. WS i .^©#*ac;fMfi:iK). s i w*© 

CO 0 1 0] Sfc. C©J6Bj©it3jtiI2 5<:tatg©¥^f* 

^S©^ ^-:/7©^®ii:i5— 5^©«ffiiC*tL/^m6<J(C 
«^$il.SA 1 @S6g<i:©PflCC. -'-5";rll. XVvJmi)^ 

a^. TaS i.^, W5^. WS i .3^©#f*:a.O-'Mfb 

2) ©^i^©c^-rnA^;:i^e+s/5£$ta, ii^xvy'm 

», Si, Ft o.., Si. (0<x< 1 ) ©^.^©O^-r 
i>6>f£ < i 2 o©±tSi|a«©»S-C«lfi£^ 4>©-C 

c 0 0 1 n 3 c©#6?3©i«*^3 «<:iesjj©4^@ 
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— :^<D^s t ±iE— :^©«®jc^t o^mfl«j{cSM 3 n s 

A 1 i5l^i©rHl{C. Ti3^, TiSi.^S. Ta^S. T 
aS i..^. W3^, WS i ,^.<D^WEi.Umtm, SSft 
I^J. i^fbMft!^^L< iJRuO, (0^x^2) <D^^ 

So 

CO 0 1 2 } Sfc. C©S%B^©f»^]l4{ctaSi5©*#{* 

«S^© 9 :^©Mffi<!:±fa— :;^©mS(c^o^MS<j(c 

jgSs^n-SA liaf^<t©ra{C. S im^A:>6J&SS#® 

^iBg-r-5 4©r^iS. 

[0013] 3 e-fc. c©f6iB©i9*ra5 {cteig©4i'^ 
tcs^^nsA ii2,^si©rBics:. 7.V'j>m. -^mmifi 

«C*Jl^r, ±12:^ h y RuO. (0^x^2) 

iJam#Jl». T i.3^. T i S i .3^. 
Ta^. TaS i.^, W^^. WS i ,%.<Ji^WSLUm:\'C 

^. s i^i*©c>-rn*^*»6«tfiS3ns*>©T*.s. 

C 0 0 1 4 ] * fc. C©^Bj©ff5f?:!ie KtB«g©*^^ 
JlSi*. ±ie©lf^^l. 2. 5«:St)C£:©#ia«cSnx. 
^liM}*, DRAM (Dynamic Random Access Memory) 

y*';H2;i/?&^^i4-r-B + -f >^•^>5^©— :)^©««i. ±ta 

■5A I iei^i©s^g|5{c/r^5E3if €.*>©-r-*€>, 
C 0 0 1 5 3 3 ^{c. c©f6Bj©ii5f?ii7 {cfatg©4^# 
±ia©tt^]iK 2. 5 tcmc^ia^c^ra 

f©-*©«is<b. ±tep<*yH2;u*^fiX-r*Mos 

(Metal Oxide Seni conductor) h "5 >>':^ ^f©— IJ^'© 

y - ;^ / K u 'r>Sffi©iif4*sil*& 3 n S A 1 iS^ t © 
^SlgPfc/r-as s ©r * S . 
C 0 0 1 6 } s fc. c ©ieBj©ig*^8 ccta«g©*^f* 
*ia«, ±ie©it*3Il, 2{cS*fc:©*IS«cftlx. »m 

S i (cJ:0«gESn.SJg^. m\y<\^^L%^^V '•J>mtS^' 

p t ±cc s i ■h^m 3 n/cSiii®*^ nsis^, 

±iBPt±fc±ias i=&^Mf*. A0x6n'2.i?{i^a«cj: 
±ffiP t iiiaS i 0-Sl^l-<«:feg|5*iSlSL 
P t(.-.)S i, (0<x< 1 ) tUV)^ ±ia2SimM«± 

lap tct-xi s i » (0 <x< 1 ) ^■^tsmtts.hh<D-Q 



[0017] $6jc. ccDMmom^^Qf^nmomm 

Jh. T i S ix^. Ta^. TaS i,^. Wl^. WS i 

uO, (0^x^2) cD^^cDC^rn*^;0^6t)f;iXt^. ± 
IB;:^ ^•:»^^•B&^P t. S i . P tct.,, Si, (0<x< 
1) , RuO. (0^x^2) (D'?'ibf)^hMicfti^—-:> 

(ommf)^^ti^mm^L< i*±fBi^®cD^-^;5>6iitfn 

^!l>rj: <th2 r)<D±^mm(Dmmr:mfSi$n. ±fB« 20 
mm^tr im. T i S Ta^. TaS i^^. W 

Ik. WS I .^^(Dmi^Ramm. s i w*c7)(.^r'n;6^ 

[ 0 0 1 8 ] ^ /c. C cD^feH^Off 1 0 CClBtJtO^^sS 

-sxfi. xian > ^ h t7)ff^j*H#tc±iasramMBi±cc 

, (0^x^2) ;!)^^=>«^S0. ±fB^#ia(3:T i T 
i S ix^. Ta.^, TaS ix^. W^. WS i .^CO 

-Ch^o 40 

[0019] ? 6^c. coifeBjoifARxil 1 ociatgcD* 

*0c5><b -r^^M^^ 6 ^ ^ >'N* ^ cD-:^rcDmSJ: 
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-yjomm^.mbrmMm'^cmmstifcA inm^nm 

T i S i,^. Ta^. TaS W^T^. WS i 

uOx {0^x^2) (0^^(Di.^'rnf)^i)^(bmfSc.U. ± 
IB;^ h •y/^*S«S i . P t r^.xj S i X (0 <x< 1 ) (D 

IBJt^MCD 9 -i^f)^ hm^rXH^'Mj: <th2 ocDitB^BilSO 

[ 0 0 2 0 ] S 3t . C (D|fg?«<D*2^l*«gOS{it7?a 

•r-S);^ h ^:^^^•ilRC>'®«®:^^^nenP tRO'S i (CJ: 

s i^mm^titcmmm^^hmf^^ti^m^. xtap t 

IBP t iXIBS i (D—ir^^b<U±mi^^f^JZ^UP t 

M-oSi« (o<x<i) trj:o. ±mmmmM±M^p 

tci-x) S ix (0<x< 1) ^^t^M^Ajr-SfecDr^ 
^„ 

[0 0 2 1] 

>5o 01 <a) tiC^D^^BJCcfc-S^^i^^ScD— Kffi^ 

^T'fcO'c^^^o c<Dmmit^mt. m^^aDRAMcD 

?:«fiRT^ + i->'^•i^:Sf<D— :;5r<DSS<t. cncc^f-SG 

NDma^cg|^^n/cA 1 iBi^i:(7:)^g'^jcfcu^r. 
cD^MfflcDl^cDSallfeJc J: o r Si. ^ ccsjS o . + >' ^• 5^ 

[ 0 0 2 2 ] H 1 ( a ) {C*>l^r?f^ 1 5Si|^2gf*a«. 

2 1 (omm^^cmm ? n/dspeijgjg^fli. 3 

c<DT¥&mmm3iit. wx.«mos h^>5^;^^ 

CDV-:^/KU^>«Ii|gtctg^r^a 5 etc. 4(3:jlRa 
.ffi^«i2i^fe:. ::r:*i6JB9S»a53{c^®-r^J:^cc?f>^K$n 

[ 0 0 2 3 ] S/c. 8 t3:TgP^M6 CD^ffi^^ti'llPEg^E 



9 

c 0 0 2 4 ] s 11 {tmnm i o (D^m±^^t^ 
mmsmm 2 (omm±(tcmm ? titcmmmm. i 2 
@pflife^i!i 1 1 ±{c?F$iSs n5 A 1 isfg 1 4 co-SB-cta 

[OO25]01 (a) P^CDA 1 rJ>^^ h 1 2 <b + + 

/^•>/^^D±sie.«9±^cff5^s$rl/c2gmffil o^o®^ 

a5A©|£:;^S^Ill (b) (C^-r, ai (b) CC^^TJ: 
O 1 0 a J-^A I leig 1 4 iiaS'^gg iCD^ilS^^SBfcOjg 

jce^riwr-s^'C >; TH. 1 0 b ^mmmmi^A i bs*i 1 

0 c fac(Dmmm 1 0 ijirmftM2 2 t<Dmmm^\^ 

[0 0 2 6 ] ^/c. >'^'';r;ll 0 a5^. T i T i s 
Ta3^, TaSi,.^, W.^. WS i 
SO^Mfttt. I^fb?^5, g$ftMI:%^L<(3:RuO« (0 
^x^2) (D^i^Oi.^-rM^^'^^mfSc^tl^iyO'C^) 
0. ^6JC;^ h ';r>r^•g 1 0 bJi. Pt. Si. Pt 
(i-x,Six (0<x<l) . PtSix (O^x^ 
2) . RuO, (0^x^2) (l>mOi^®5Coc>r 

fcmmmi 0 cf,t. Tim. TiSi,^^. Ta^^. T 

as ix^. wm. ws ix.^o^f*>at>'Mft^g?. s im 

[0 0 2 7 ] ^(Om. A I n>i>^ h 1 2 ^fil/d(;T^>'< 
V T^^JUmi 3 T i N/T i (SiltSi^) S 

fc«Ti s i.Nv (x. ym^rti^m(om^<DmKm 

[0 0 2 8 ] S;rc, HI (a) ti. 4^«f*^^co 1 

1 OCCgT-E,J:^ic^;St-'S>A lIBi^l 4a^i. ::i>3^j:< 

M9 ©^©§1555^50^^.^^ -2) C i ?>'5JfigrS)5o 
[0 02 9] mi (c) {i. ai (a) i 

^fi^^n-^bfcmr:^^. mi (c) JCT^^iTct^^C. DR 

AM<D^'t y-fe/u^i. ^/-vmMtv-'f^^ {WD t 
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ai. — :^©mtS:?^)>'GNDmfi,'^.cc:m^$n. >^ffHlSS 
iimOS 1 5 aCOf{!i:S'CDy-X/H U-<> 

5 bCDGND'^CiffltomtSiA {WMtcO^m^ 

[0 0 3 0 ] '^x^c. la 1 ( a) . ( b ) f,c7Jkt^F^m{*m 
m<Dn^yo&:^m2 (a) ^ (d) ^^wiyxmnr 

10 ^„ ST, 112 (a) ic^-rj:^tc. 1 CD^ 

ffico y -=6 y <h ?^d: ^ «H*i8±JcStR6^Cc ^ :t >a L 

m%m.3^Bf$.'r^. :>\ic. jiPHT«[L^|g2 ttji^s i O 

T. ?«^*3:IiSSi:f/1^'r€>o ) ±{C4 0 0 0 AfMSOJSJ? 

[0 03 1 ]? *=)CC, :T^iB5«atS3±(DMram#M2 CC 

^^r>mriimmm2<Dmm±^mmfi±ms trj:^T 
i Nihco^n^m^^fc^^'jr^ ^jiy^B o o-'i o o o 

^mi^t:5 0 0-2 0 0 0 Aflgojp^iJiC'SJr^cc® 
[0 0 3 2] ;^{c. TSB^Se i^^jr^P t ^=E^^<bT 
^ h 4±(c^4^T^gP^^§^/c:EFf^OM^I?^^b. 
-Ste^^li^^flff^O^Jl tU^^'y CC^MfC C V D ffiJC cfc 

[0 0 3 3] ;^{C. 13 2 (b) iCTn-Tcfc^iC, ^^^^-.^n'S^ 

^cDTSpm^e, if K'^:i--;v7Rc/grBm^Ji2cD 

^ffi^Cl^tU, m^iftBST ( (Ba<t-x) ,Srx) TiC^ ) . 
40 BaTiO,. S tT iO,f)^^fj:^mmmi*^m. PZT 
(PbCZrcx.x) ,T1x)0.) . PLT (CPbcx-x, .La.)Ti 
Q) . PLZT (CPbcx-x, ,Lax)(Zrci-., ,Ti,)0,) . P 
bT [0,:/)^^rj:^^mmi^m. ^fcfaVr^. (B i® 

«) ^mmt^m. Ta,o, (cnecDitit^^Qx. y 

fliS^S 0 0-1 0 0 0 A.fMgcDjl$i?:C'S>J:^Cca/l 
^2 0 0-40 0 A»^L< «3 7 0 A^iScDi? 3 <b Aj: 
50 [0 03 4] ^-flDfS, y TB 1 0 a . h v ^'jl 1 0 



b. mmmio c<D3mmMv$>^mmmA o^mrxm 

mt^a CCD/s'';r® 1 0 aiUri^. pi|x.«T i S i 

1^200-400 Ait^ U < 3 0 0 AOHilii^cC ^ 
OccbUr^iJ. Mx.{3:T i N*50-^1 5 0 A^ff ^ 

ix<«7 5 A<DJ!SJ?<i::^cC-5><:^:■5>^c;^^^*•v^ •;>yffi(Ccfc 

[0 0 3 5 ] ^X^C, la 2 ( c ) iC;^^ cfc ^ CC, eg'^M 1 

^ J: L xmmm i o RD^'±a5ms9 . mmwm s ic*f 
mi of)mm^tifcmmtrj::B. ^^x^c^ ccxm^>tc:t. 

[ 0 0 3 6] ^Kic, 13 2 ( d ) dcfjkrj^"? cc. ±mmm 

-Science. jlPBrn^Kl l^CCa>^i7h^^-}l^^^m 
C<D:3>^i>FAh -;l/C7:)rtitSO'JirDl$fe.^M 1 1 (D 

[0 0 3 7 ] C(7:)/^'';r^ i 3 1^. ^? »;> 

i ^fctiT i S i.N,-/)^^rj:^5 OO-'l 0 0 0 AfMg 
M m|iS©i«^CC 4000-6000 AligCDM^i Aj: 

(a) . (b) f^c9fk-rj:'>rj:^imwmm^m^ctf)^p] 
[0 0 3 8 ] ±M(D^mitmm:<Dmmm^(^ci6^-f ^ 

ly^^V Jf^-;^ff$^0$cDia 1(a) (iC^LfcmMA(Dii. 

•:Km^m3^c^^'r. c<Dia3 5c:^n'rj:-5cc, nv^^f^h 

1 2 a^ff^^T€>i*^^.i. UPem^JS 1 1 tc*f L 
^^jr^^^jgl OtD-^^. ^mmi 0 cjto';^ h 1 

^^m^^tcm-^x^t. mmm i o c^d— aicoj^fio^x v ^ 
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[0 0 3 9 ] ^fc. ±iE(omv^4tmmm i o ^mf&r^ 

^<VrB 1 0 a tLXT i S i N ^fgJiL/cW^^b/c 
3^^. 5a(DT i N^4 5 0 "Cr^M^i^Hm^JCfc 

i^T2 o^^fiJa©^t^t^i^^f -^rff^n^T i conm 
[0 04 0 ] ^ ^E)tc, c(DmM(.cj::hmmitmm(Dmt 

LX. SlCDcfc-^tC. ^-f /^•i>^(DT^P'^-tS6^A 1 

^TfkLfct^. ^tcm<omtLX. 04 (a) CCTnTcfc ^ 

{C. ^-^^Ni^^JcSif^'r^ A 115.^1 4 a 5^6'^V^'|;7'^ 
1 3 a;t)^6fi/S^n-5:3>^^ h 1 2 b*:. > 
20 ^ ^ h 4 ^ fcTUmm 6 cDi^WciegT C i 

[0 04 1] ^/cj^UO^Wcb Ur. S4 (b ) CC^-TJ:^ 

?^ctSii^i'SCch4>wrggr^^o 04 (b) ccfcc^r. 

T?#3a, 3 bJSMOS h^>t^X^^«|^-r'5 V-X 

/KU"r>Mi|S. 1 4 cJiV-X/F UY>^is83 b^C 

mm^ntcA i le^s, i 6 ti^as^ss i c^affico^rs 

FU-Y>^5tlg3 a. 3 brHlJcS^^n;^^^-^ ^oUMi^JLh^c 

SB 3 n/c h i s 5s h mmm i 7 ±cc 

(b) OCinTcfc'^tc. MO S h ^ >>^X^CD— :?^cDy- 
X/ K U :^mm3 a jcgM? n/cA i le^g i 4 b i + 

mmm 1 0 ?:/^•aE3 6 c <t «>inrrfigr & ^3 . mm<D^m 

[0 04 2 ] S/c. ia5tc^^J:9CC. ^«M1 0?:^ 

40 mLxi>^tc^. =i>^^ h^-Jii 2 a.(Dmntm^ 
<Dmm^^ 6 1 (Dmm * r ? co > ^ > 

aCD^ffiSP^:i^'-^^'-Xv-:^>^^7'f ^Ci^j:< . 
[0043] S/c. C(DI%q«{Cj:-5»i|i^($^aCD9-i&. 

3 1 =^ i-^N-i^^cDTSPmee ^ n > 3? h 
50 rjs:. ^#l*S^gicDSH^cj^^JcSn/c:T;$fiif»«iJ|g3i 
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[0044} mw(DmM2 . ^^{c. c(D'mMo:>mM(om 

mm 9 tOm^^C. »; TB 1 0 a . ;^ h y 10b. 
^ftSlfiO^^fli 1 0 fctJ^ i; TH 1 0 a ch . Si 

[ 0 0 4 5 ] nGfc. mm<DBm2(Dmmi^mm:<omm: 
CD. A 1 h 1 2 t±^mmt(Dmmm^'^tsm 

i^ACDKaH^^-To CO^Bi. lai (b) <h(Z)ta^ 

f^M. ^mLtcM'o. mmmi occm«/i i o c:^?^^^ 

^/i. S i . P t S i. (0<x< 1 ) (xm&(Dm 

c 0 0 4 6 ] H 6 (omm^^t^mm{tmm(Di&commt 
m^o:>mm(om i ( a ) cc^ l i i o cots^ 
wwiisifiit?^) 0 . "tomm-c^^mA: (a) . ii4 

(b) (^c^.Ltc^'^ffjimm^t^ct^-pjmx'^^. ^ 

-^m<Do'i5<D^^mm 1 0 c (DffMxm^^^r. m^^t 

:^ Y -j^mi 0 bitrS i ^^tsP tci-oS i , (0 
<x<l) X^.iS i*B?!>^^3^j:^M^)3Qlit-^:SriS(c^ 

[0 0 4 7] c(DmiMmm2 ^cj:^mm»mmt. m 
mmi 0 b^^^^s i *:#^;^cli^^6m^rx$nr^.^^/cfi^) 

>^ h 1 0 b(D.'4s:3fecD«tgrA^. ay^{;^\^t-- 

(C, ^^Vrmi 0 a.(0:$i^(D-i9tmv$>^. AIn>^^ 
M 2iP t:0^^):c^±SP^ffi9<!:(D. ^^SH#CCfcH:f 

[0 04 8] ?^j::b\ ±faOI^?S;c^dC^-C5i. 3ISfecD^J«J 
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t(Dmmmv&^. A 1 cbp t tom^cmmmi o^m 
> ^ (o-'fiCDW^ t (omm^v^c c (omn^m i ^ 5 c i 

[0 04 9] mM(OWm.3 . CC0^H^(7)«gCDffJ 

3mmm.(omt . ttcm^mmz v.tmmm 1 0 

10 ti2jltg3§cDMc!:L'CJF^^L.rc^/c<, ccvtmt^^ 
m(DmPM 3 cD^^«:ggcD2gmJl 1 0 (3:. I 0 

a CD ^ e It ;S 5 n ^ C i M i U ri > o 
[0050]EI7(a)i. CCOmi (a) t^^cT^^^j^A 

<Dj£;^Hr&ss7 <b) (fcmmonmso^mfimm 

mmmm i j&amm<Dnm2 ^c^i.^xmf&mmt l x 
ffll^^n^^^'f;r/ll 0 a<hf5jD*?sr'fef3. Ti^. 

T i S ix^. Ta.^. Ta S i^^. W.^. WS ix^ 

Ox (o^x^2) <D^^©i^*rn*^*>6«fiX$nri^ 

[0 0 5 1 ] ±n^(Dj:^rj:mfis,(D^mi^mm(Dmm:^m 
fit. mmmmi^c^\.^xmLfcmst:fjm(D. mmmi 

0 cRC>';^ h /^•J1 1 0 b ^ff^^OJ^C0^iS{S:J5'?SCC#L/ 

[0 0 5 2] ccommmms acjz^^mt^^&^^i.^ 

X^t. MMBi OtLX. A\zxiy^t7V\2t. Pt 

iphu^iMnM^ t(ym^cn i o a ^/^aE^ 

P t iCDSJS^»IJL. +^'^^•e>^^fil;^XT^mffi^DM 

f A >' ^ ^ffM-r ^ c <t ?5^Fr#g <b i^cc , 

[ 0 0 5 3 ] ^ fc. C (r>^^mt^Wi%. ±§r^® 9 i A 

^cy^'»;rJil 0 a^S/Sbri^-s/ca^). -^(DSMccan 

5n^Jira$feJSMl 1 <b<DS^a;0^f^_bUri^^„ /sm; 
TUl 0 a^^^r^^S^*, gJECCfto^JfeCDmiiCfc 

i^nF^Hjoz-cS*® 1 0 c ^mf^xr^'^mtmiPi. 

x(Dm^\^mt2mx.tcmw^m'^i>(ox^^. 
[0 0 5 4] c<D^m^cj:^^m»ms:'^t. ^iii^(Dim 

i5?<Dy--;^/KU^ >mm ttj:;^ ^^mM^M 3 i + 

Q^^GNDM&^mmr^A Atmm^tixi^ 
5«5g^i^cir\ TMmMQ ttmbxfi:\.^mmi 
n-^-m ^ <D±^mm 9 ^m^(Drs^mm e (DMi^m.m 

50 fc±immt. ^(o^mf^cmm^titcmrsmmmi 1 1 
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[ 0 0 5 5 ] -ecr. mmmm'i i t<D^mfii\^± 

CO 0 5 6 ] ttc. ^<'jrmi 0 dL^m^tcct-c. m 

^ n ^ i ^ c i {^w-^ * r 4> .^cci ^ 

[0 0 5 7 ] mwmmA, -^x^c. c(D'nm(Dm^(Dm 

mwmmomMnu. a i a>5r^7 h i 2 t±mmm9 

t^co^i)^^rj::^^mmi O^A 1 rJ>^^ h 1 2 <b±g(? 

[0 0 5 8 ] mm<DBmA(>c^^^^mitm^o:>mm^m 

[0 0 5 9 ] lil80D<i:9CC«|J3c3nfc*®»:Jia«:*5t> 

rti. _b^ms9<t/irom#jiii 1 icDfoi^css^i 0 
c ^/rS $ if c i rM^om#tt«:f^± ^ -if s c <b 7^)5 

mcmM^'ii:^ Ctf)^fj:\.^fci^. iftMfflB#CC4b^t:f 

[0 0 6 0] J^<^:b\ HJfetOjf^.^ 1 (fC:^\.>X^tmmm 1 0 
ciUrS i#f*CDfifeCC. TiS. T i S i Ta 
3^. TaS Wl^. WS i,^CD#f*jac;^Mffc«!f^: 

i^mx$>ifcisb. ccommoBmAKMjt'r^mmmi 

[0 0 6 1] mmoBmb. ycCC. ^(DffJJigSCCOl^ 

BPi 1 cD*®»^^cDS 1(a) (fC^jkofcmmm'^t i^t 

^Mmmmi Of)K RuO. (0^x^2) t^hU^X 
t*¥^<*«gCDA I :3>^^ M 2i±gpmffi9 t(D^ 

m^mA<ouxm^m^ (a) cct^To s9 (a) cc^^ 
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asp^j'T?^ 0 , 3 nfSitcD^sia 1 0 ^mm-^ 1 00 

/f-C^^ X V v /^'M 1 0 d ;6^'R u O, ( 0 ^ X ^ 2 ) ;5>5 

C 0 0 6 2 ] H 9 < a ) {c^r'mi^cD*®f*Sg^t#e 

;^ V y^^mi 0 d <h Ru O.^x^n' 
> y g L < C V D Sic <J: o r ^3$M-r ^ lLm\^A9Ht . 

(0 ^x^2) t^htJ:^:^ VvJ^mi Od\t. A 1 33> 

10 i -:; ^>y;?^ h y^N'-iUr. S;^cA 1 ri>:$7^ h 1 2 

4jg^f*<D]ifiM (5 0 o-c^aaotaK) s^«tacD^{c. 
A I seji 1 4^^^-r^A 1 ch±gi5m@(DP t cb^sij; 
^ fj:'. ^ tasbcomn^jtm tbx (Dmi^mtcr't^m^ 
m-yx^^^. 

[0 0 6 3] C(D^AfeOJf5,«5 ^.CJz^^^m(i4mU. A 

Oa. RuO. (0 ^x^2) i)^ibrj:^^b y^<mi 0 
d. ®aJll 0 c€:?F^fiSL.r(.^^/c5!). A IMmi 4^ 

20 ff^iiS;L/cf^icia'^Mil^M;t/c^^cc:foiiri>. ai 

[0 0 6 4] ^ ^fc±nE(Dmmit^m:<Dmmt 
Lx. m9 (b) ^c9r:'r<i:'>rr^mirmm^nmr^c 
ti>mi^hx^^. c(Dm9 (b) (omMtmmmi 0 1 
Lx:^b y^mi od<b®^Hi 0 c^mmofci>(Dx 

«/li 0 cicJ:0?g^L;fc«'^r*>, ;^hty>'^®lOd 
30 "C*-SRuO, {o^x^2) i>^. ^^vrmtbxoym, 

mhrn^m^xi^^^tcsb. ^summmmf^Oo^^xi^A \ 

•r^ci^ij^cco^. se-^r. h v/N-ji 1 0 d 1 
mM^^(ommi^mm^m6cti)^-a]mx&^. 

[0 0 6 5 ] ^tc. iiaOlftB^iCfcl^T^i. ^-^^^iy^ 
CD±g|51ISi 9 i G N D^{4,«5S{C@M$ A 1 IBIi 1 4 

40 wmm.<Dmm^cBm ? n/c:?^*6imsiiis ( v - f u 

mt(DmmMMffC. RuO. (0^x^2) 

mtLx^t^mmm^ifr&^ii. Mmjim^^o^m 
imm^mi>cth'^mxh^. 
[0 0 6 6] mM(ojfmb(Dmm(>c'Oi,^xi>. ^^^^i^ 
^iimf&ir^Tmm^etA i r3>5r>7 h i 2j&5ai*cc 
m^bx\.^rj:i.^im<Dmmm^m^^xmM^n-:>fc^K 

T^mm 3±(fCAl::i>'^i;^ b I 2 mm ^ n/'Ccfc'"^ tj: 
50 «fi&0^aS(*^S*JF^^JEUfcii^. ifc:^m^mM3t 
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[0 06 7 ] mmmme . ^xcc. ccDi%BjcD*i§(Djfj 

me (D^^mttmm:<DmfS.i^m i ^c9rsti>(Dy:m{Biuxis 
[oo6 8]mmmio(Dmjiim&<om'^mio (a) 

fC^To mo (a) ^Cfc^l^r. 2 d«n>^^ 

h (A I h) fl5^JcfiM^/i^Lr*>0. ^/cf?-^ 

19t^Ptgl9a<bSiBl 9b*r^OX hy>'>"®* 

^n^*n^L/ri.i^„ C^DP t/i 1 9 a5;i2 0 0-4 0 

0 L < '/i3 0 0 AimcDiSilCC. S i H 1 9 b fci 
5 0 0-1 00 0 Aff* 0 < jie 0 0 Ammo:>mmtrj: 

:^ V 1 9 ^^iP tJl 1 9 a <b S i H 1 9 b(02m^^ 20 

[0 0 6 9] ^fcAi%^m^Q\^2 00-40 0 A^ft^ O 

<«3 7 0 Aiig<Dj5iJicDP tiCcfcofif/Sb. j-^'jrm 

1 0 a«5 0 — 2 0 0 AS?iSL< W7 5 AfUSOMilCD 

T i (0)NJC.fc^r«;«U. ^/cS#l§l 0 c^i5 0- 
1 5 0 AW^U<&^7 5 A?IScDMi¥(?)T i N^J:0^8 

[0 0 7 0 ] mmm i o ^mms,. a i n > ^ >^ h i 2 
^mb/cmrcD. 010 (a) (DmmB(Dtif::km^ 

01 0 (b) - (e) aCTr^-r. n>^^ hsJ^-^JUl 2 a 30 

P^CCA 1 n>^i^ h 1 2^flM0, -€-(D±SPOCA IISIS 

ft«Mx. 6n^]SSIgl®M<7)I^OC P t ® 1 9 a <b S i B 

1 9 h (Dm^m^C:^\<^xm^f)^KJtL> . P t d-x, S i , 
S2 0 (0<x< 1) mm^ti. b 1 9{^P 

tti-xi S ixil2 0^-^t?aSi^J:^o 

[0 0 7 1 ] c<DP t(a.,, s i.Ji2 0 3&5i 55 9^seg 
mp'^c^^t-r^o p t<a.., s i«ji2 ooieHi^. 40 

mo (b) OC^Tcfc-^iC. P til 9 aO— SBiS i 
B 1 9 b<D~Mi)^f^JtU. *S!SOP tB 1 9 a. Si 

SI 9 b f,cm^tifc^m^cp i s i.m2omm 

$n^^^•^^->. mo ( c) CC;^-rJ:^Cc. P t Jl 1 
9a^I5<f:S i if 1 9 b(D-^^^^fxJtb. *SJ^^©S i 
Bl 9b;05P tca-x,S i.lS20±{c^-z>^N-^->. M 
10(d) CC^Tj:9CC. P tBI 9 aO— gPi S i B 
1 9 b^^^ifxJit^b. ^JxJtOP tmi 9 a±(CP t 
ci-K)S i,m2 0^^mS^tl^^^^->. miO (e) 
{C^n-Ti^CC, P tB 1 9 aiS i® 1 9 bcD:^r:^^Jg 50 
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[0 0 7 2 ] M^s^^^cn^ti^mi^^m i o ( b ) - 

(e) (Dl^-rncD4>(D<bJ:c^i:i'&«>. -^CD*«(*ilgCD 

^±im® 9 tc ^ > 1^;!?^':?^^ c t ^ Wilr ^ 

^fcmm(DmM<Dmit^m\\'r^ c t oigg-c*) o . x 
h >'^•B 1 9 ifimf^m^MC p t ( 1.., s i ,B 2 0 ^-^t^m 

[0 0 7 3 ] i^fc. mio',cJ^i.^x\t. Mmmio<Dmi 

_hB5c«#B 1 0 c ^mf&l^fcm^^^Lfci)K I 
OcOM-f±-rJC. agmflii o^^N-yrBi Oa<t;^ h 

vj^m 1 9 cD^7:>^6^^ 1 0 ^mfi^r^ c t pj&gr 

h «-r>'^"Bl 9CD:i5ffiJi. mi OJCfcl^rTFLfc 
J:^tC, S 1 9 b^L < tiP t cx-x, S ixB2 O^C 

[0 0 7 4] mmmmi . c (D-^^mcommm^ 

,1l7{coi:^r|^a^T^o *Jfecoff>,^7icJ:^^2|^|*^S 

^fl^^c^^sn^A I i2,«i<Dfa^c^.i£5i^^^-^flii 
m 1 (a) ^mi4^<DmmA(Dt}::Am(^cmmLx 

mmmi OtiT i S i N3^;:»6^:c^>'^•UTB 1 0a<!:. ^ 

o±'.caJi?n/cP 1 7j>^6?:c^:^ h 1 0 b 5 

6CC±B{ca®5n/cS i ;0:>e>^f "S^^B 1 0 cCDM® 

[0 0 7 5 ] ^tcmmmi o^m^r^^ti^ti<Dmf& 

1 0 b 3 0 0 A, 3S«B 1 0 c ;&56 0 0 AfMJKcDJjiJl 

i>3:S<fc5{CL. *^®SJ)S1 ocDTBfcaeasn-si 
spmstip tccj:i3fii^u. mm3 7 oAmmmmtr 

[0 0 7 6 ]S11 (a) c^»J:^^c^^)ISl O^ffMb 

/cfg, A 1 r3>^^ h 1 2^Ji5/i5c-r^^r'iC. ii>?i< cb 

iacDi^aMMffl3?)^men. c(D<b*x hi.>'N'Bi 
ob^^K^-r-sp ti. s;«Bi oc^r^^^-r-ss i t 

S i,B2 Otfj:^. 

[oo77]Eiii (a) ^(ommBcommims^fS. 
m<D (mmmmMi^o:» mi^fitm 1 1 ( b ) - ( e ) tc 

m'ry^^-y(D{.^^rti:^^trj:^, i^rmi i (b) coti 

t . S i tifc1j(fmfiC P t G.x , S i xB 2 0 f)^mSi 
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^n. n 1 1 ( c ) commit, p t ±S!Lt s i cd-sp?^^ 

tfc^iJ^cO. Ell 1 (d) (Dm^ict. P t(D-^tS i 
'^^i)^^^^L. *Si£OPt±{cPtci-,,S i,B2 0 

^^ffig^n. [gi 1 1 ( e ) om^^t. p i ts [ (o±x 

t^lX^^^L. P t ct-x, S ix/i2 0(D^i)^y. h 0 
[0 0 7 8] ±fa(D4M^3cD«3t0 9-fe. ^.^6^ 

i^c^com'^tu^^mt. mmmio^^sMk. t(o^^ lo 

(O^^')rm 1 0 1 0 0 Okcom^CDT \ S i N-c. 

7. V v^m 1 0 b*3 0 0 AcDJi$<DP t ^mm i 

[0 0 7 9 ] 

A Iffij^cbP t3^)^6J^J:-S+^'>'^•t':5fm@<^:<Dra(c>'^' 
[0 0 8 0] i^fc. c (ommn^m 2 5c 64^mwm 

X ^ > t^ic J: o -c + < ^ mmomMm'p^ ftp 
ML. 32>dfd7 hJ^-juf^(cA 1 *a6^)JA^/cmolSlfi^^ 40 

m<D[^.(OA \ tPi t(Df^^^^mm^^^<t^^v^. ^ 

iff ^C^#t4(D + ^ ^• i> 5? -5 C cb i Aj: 6 o 

[0 0 8 1 ] 3 6{C, C(D^?gcDW5}cTI3 ^ J:>z>i|^^l* 
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[0 0 8 2 ] ^/t. CO^?8<Dft:>ftii4^J:'5^2»*^ 

A I iP t ii&eS^^g^^lf^CijOiJ^cO 
fcai). ^5iiIliJ$^c^-^^/^A 1 <bP t icDS/S^rar 

[0 0 8 3] setc. co-mnom^m^cc^^mmit 
mmt. A liB^cLP if)^ibrj:;B^'^>^'<i^^mmt(Dm 

cc: . i! r H i X ^ > F 2/ ^^MR^m^lZm t 
UTOttM^ilx/cRuO. (0 ^x^2) 

[0 0841 ^/-c. C(OmM<Dm^m3(DmM'^cJ:;E>^^ 

mi^mm^. DRAM^^•;■t2;^^«^^■re+1'>'^'i>3? 
cDGNDm(4^$&^3n^M<DP t*^e>^c-sm@ (±SP 

<DA [Emt<Dmmmcmmm^ffi±^'U:^ctx. m 

Mm^fM^fcm^iy P t i A I 3&5m^«cSj£-r^ Cttj: 
[0 08 5 ] 3 C©J^aacDli5R^7 (D^H^CCJ: ^ 

mmpmmt. DRAu^^v^^ji^mfSu-r^^^'^^iy 
(OP \,ipp>t;:^mm iAiUmm) <b. ^<D±mmM<oAi 

[0 08 6] * fc, CCDI^feB^<D«7}c]S8CDffe?«CCj:-S* 
fi!!:a{Cj:r>rP t i S i *^JgjSL. P t c.-., S i .*Jf5 

f&LxhmmmtLX(Dmmr^itr^ctrj:<. ai 
^/c^^^Dl^.Mli^D^^^^A I ip t cbcDSi^^^wi-r-sc 

[0 0 8 7] ^ ^CC, C<7)^0^CDf«*JI9 CD^?gCCcfc ^ 
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[0 0 8 8] */c. C(D^9^CDlf*lil OCCcfcS^^f* 

ti)^'^mtU^a 20 

[0 0 8 9] ? etc. C<0^^(Om^^l 1 (DlfeH^gCCJ: 

ti^fc^. ±m<Ds i o^;!):»6^^sn-s»Jirai$fiMK<fc 
[ 0 0 9 0 ] ^ ;^c. c O'^mon^m i 2 om^i^cj: ^ 

;n^tcA I *Sa^)iA^/cf^cDM5^Lffl<D^^> A 1 <h p t cb 

^> ^ ^ff ^ c i ?:>^arrtgi* ^„ 
[iiffi(Dsm?:cift?g] 

[13 2 ] c(DBm<Dm^<Difm 1 o^s:? p-^tt^-t 
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c n 3 ] c (DmM<Dm^(Dmm 1 coifi^<*«a«:iF-r 
[^4 ] c(D§m(Dmii(Dmm 1 <D4^®j*^g^^-r ' 

[US] C (Z)^flJ<D|6lfe(Z)fl5SI 1 (D^^f*^a>Sr^T 

mi ] c(D^m<Dm^Mmm3(D^^mwmm^m^ 

mi I] c<DmM(Dmmmm7 <D^mi*mm^7ri 
[n 1 2 ] u^(Dmm^^'rmx^^. 

1. ^igf*as 

2 . 11. mmmm 

3. 

4. 12 b. n>t>i> h 

5. i£SftK±Ji 

8. p^f*iii 

9. ±gR^^ 

1 0 . mmm 

1 0 a . y rm 

lOb, lOd. 19. v^^m 

10c. as^H 

1 2. A 1 33>^>7 h 

12a. 12c. 3>i>i^ hAh-;U 
1 2 d. ::i>^i^hmmMm 

13. 13 a. >'N'y ry^;i/g 

14. 14a. Aimm 

15 a. MOS h'y^iy^^^ 

15 b. =^■^-/^*>'^ 

1 6. LOCOS^J^giM 
1 7. y-^hiffiMS 

1 8. hsffi 

19 a. P til 
19 b. S i Ji 

2 0. P t,,.«, S 
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